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(54) PACUJWPMTEJlb CKBAXI4H . 

(57) M3o6peTCMMe othocmtch k ropHOfl npo- 

MUUI/I6HH0CTM M M0XC6T 6«Tb MCn0/lb30B3H0 B 

nHeBMoyAapHUx M6xa m m 3M3 x a*» paciunpe- 
hmji CKeaxcMH. Ue/ib M3o6peTeMv»i - noBbiuie- 
nwe ycTo^MMBOCTM pa6oTbi nMeBMoyAapMwx 



MexaHM3M0B nyieM asTOMaTMHecKoro nepe- 
pacnpeAeiieHM* pacxoAa B03Ayxa. PacumpM- 
Te/ib bk/ik>H36t KOpnyc, HanpaB/isnoiuwft 
hm/iot, xoMn/iGKT nneBMoyAapHMKOB. y era hob- 
iieHHux Ha icopnyce, m B03AyxopacnpeAeJiw- 
Te/ib c HenoAawxHbiMn 6/ioxaMM 7 m 

nOABMXHbiMM 6/10K3MM 21, 0XB3M6HHUMM 6eC- 

KOHeHHoA rMtficoATarofl 22. Kopnyc coctomt M3 

nOABOAAlUMX CeKllMft. B K3XA0A M3 KOTOpWX 
HM66TCH BXOAHaR 1 1 M BfalXOAHa* 12 K3MepU M 

ApocceiiMpyiouiee ycTpoAcTBO. cocToamee M3 
BTy/iKM 13 m noAnpyaewneHHoro KiianaHa 14 c 
0T8epCTMHMM 15. K/ianaH saxpen/ieH Ha tuToxe 
16, na KOTopoM ycTaHOB/ieHbi npyxMHW 17 m 
18 m raAica 19. Flpw HapyiueHiiw paBHOMepno- 
ctm pa60TU nncBMoyAapHMKOB 6/iaroAap« na- 

/1MMMIO rM6icoA T»rn 22 HpOMCXOAMT 
3BTOM3TMHeCKOe Bblp3BHMB3HM8 f10A34M B03* 

Ayxa a KaxAuA nneBMoyAapHUK. 3 ma. 
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M3o6pCTeHne othocmtca k ropHoA npo- 

MbfllineHHOCTM M HOMBT 6«Tb MCnO/lb30B3HO B 

nHesMoyAapHux MexaHM3M3x, npeAnaana- 

HeHHWX AHA paCUIHpeHHfl CKB3XMH. 

Ue/ibio M3o6p€TeHM» *b/i*ctc» noBbiuje- 
hm6 HaAexcHOCTM paSoTU pacuiMpMTenfl ny- 
t6m 3BTOMdTMM6CKoro nepepacnpeAeAeMM* 
pacxoAa BOSAyxa b nHeBMoyAapnux Mexa- 

KM3M3X. 

Ha 4>nr. 1 npeACTaB/ien paciuupMTe/tb 
CKBaxMH. o6iumA bwa: na 4>mi\ 2 - ceseHwe A-A 
Ha 4>wr. 1; na $mi\ 3 - ceqeHne,6-6 na 4>mi\ 2. 

PacufMptttoib ckbbkmh BKAtonaeT icopnyc 
1, HanpaaAsiiouiM* nw/ioT 2, icoMn/ieKT paBHO- 
MepHo pa3MetueHHbix b xopnyc nHeBMoyAap- 

HMK08 3 C P360MMMH KdMBpdMM 4 H nOptllHAMH 

5. B03AyxopacnpeAcnwTe/ib 6 c HenoABMXHb*- 



MM 6/10K3MH 7 M nOABOA»lUMMM CeKUHflMM 8. 9, 

10. B K3*A0ft cexuMM liMeiOTC* bxgahsa 11m 
BwxoAHaw 12 icaMepw m APocce/iMpyiomee yc- 
TpoMCTso, cocTO»iMee M3 BTy/iKM 13 m noAnpy- 
*MM6HHOro icnanana 14 c otbcpctmumm 15.. 
K/ianaH 3axpen/ieH na ujtokc 16, Ma kotopom 
ycTdHOBiiBHii npyKMMM 17 m 18 m raflxa 19. 

TOPUU CeKUMA 33KpblTbl KpbltUK3MM 20. Ha 
KOHUax UJTOKOB 16 yCT3H0B/ieHbl noABMmHbie 

6/iokm 21, xoTOpwe nocpeACTBOM CecxoHes- 
HOft rM6KOft TprM 22 CB»3aHW c nenoABMttHbi- 

MM 6i10KaMM 7. 

PacuiMpHTe/ibcicBa*cwH pa6oTaeToieAy>o- 

IUMM o6p330M. 

PaCUJMpMTe/lb yCTdH38/1MB3K)T H3 3d60fi. 
BKilKHatOT BpatUeHHe M nOA3»OT OK3TUA B03* 

Ayx B B03AyxopacnpeAenwTe/ib 6. 
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C*aTWfl B03AYX M3 BXOAHO* K3MepU 1 1 

ica*AO& noA80A»iue^ ceicuMM 9.'8. 10 nepea 
OTBepcTMq 15 noAnpyxMneMHoro Mariana 14 

U 3330p Me*AY nOC/ieAHMMW M BTy/IKOfl 13 

nocTynaeT b BbixoAHyio icaMepy 12 m 3aTeM 
coot b eTCT B6 h h o b pa6osyK> icaMepy 4 KaxAoro 
M3 KCMn/ieKia nneBMoyAapHMKOB 3, npnBOA» 
b B03BpaTMO-nocTynaTe/ibHoe ABM)tceHMe nop- 
tueHb 5. noA ac«ctbmcm Koroporo ocymecTB- 
nniOT pa3pyuieHne nopoAw. 

npM pdBHOHepHoA pa6ore nHeBMoyAap- 
mmkob 3 3aaop Me*(Ay noAnpyxwHeHMUM x/ia- 
naMOM 14 m BTyjiKoA 13 Apocce/mpyiomero 

yCTpoACTBa KdKAOfl M3 noABOA*m*x CeKMMA 8, 

9. 10 oamhskob M. cncAOBaTenbMO. b pa6oMyio 
KdMepy 4 xa*Aoro nHeBMoyAapMwka 3 nocry- 
naeT paaHoe KonimecTBO cxaToro B03Ayxa 

npM OAKHdKOBOM Aaa/ieHMM. 

Ec/iw xe paBHOMepHOdb pafioTu nHCBMo- 
yAapHMKOB 3 MapymaeTC» BCiieACTBwe bo3- 

MOXHUX A64>OpHaUHA HOpiUHH 5. M3MeHeMHrt 

TeMnepaTypHoro pexMMa n HeBMoyAa phm kob 
3 m/im APyrwx 4>arropOB. to 333op mokay noA- 
npy^MMeMHUM KJianaxoM 14 m BTynicoft 13 m^- 
MeHjieTCJi nponopuMOHanbHo conpoTMBiieHMio 25 
noTpeft^re/m. Ecjiw. HanpuMep. conponiB/ie- 
Hue norpeOneHMio cxaroro soaAyxa nHCBMoy- 

AdpHMKOM. 3. CB»3aHHMM C nOABOA*meA 

cexuMCft 8, YBe/iMMwtocb, to pacxoA B03Ayxa 

T3M yMeHblUM/ICfl M ABB/ieHMe B BblXOAHOft K3~ 30 

Mepe 12 B03pocno» a b buxoahux KdMepax 12 
cexuMA 9 m 10 pacxoA cxaToro B03Ayxa m 
CKOpocrb ero abwxchmb MrHoeeHHO eoapacTa- 
•ot, hto BW3usaeT nepeMemeHne xnanaMOB 14 
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b HAnpaB/ieHMivi KdMep 12 b hoaboahuihx cex- 
UMjix 9 w 10. yMeMbiua» 3330p MexAy noAnpy- 
XMHeHHUMM K/ianaHaMn 14 m BTynicaMw 13 
ynoM»HyTwx cextiiifl. C noMombio 6ecxoHe*«- 
moA ri>i6KOkt Turn 22. orn6aK>me& MenoABWx- 
Hue 7 m noABHKHue 6noxw 21, K/ianaH 14 
nepeMemaeTcn b CTopony yae/iMMeMwn 333opa 
a noABOA«iuefl cexutiM 8, hto aBTOManmecKM 
BoccTaHaB/iMBaeT paBHOMepHyib pa60Ty acex 

DHeBMOyAapHMKOB 3. 

. O o p m y n a w3o6peTeHM* 

PaCUiMpMTe/lb CKBdXHH, BK/lK>MaK>mnA 

pa3MemeHHbie 8 xopnyce nHesMoyAapHwe 
MexaHM3Mbi m B03AyxopacnpeAe/iHTe/ib, no- 
nocTb KOToporo coo6iueHd c pa6om*MM icaMe- 
pa mm nHeBMoyAapHwx mcxbhhsmob, ot/ih- 

MdtOlUM^Cfl TeM, MTO. C Ue/lblO nOBUUieHMfl 

HaAexHOCTM pa6oTu paciuMpwTe/ia nyTeM bb- 
TOMdTMMecKoro ncpepadnpcAe/ieHMfl pacxoAa 

B03AYX3 B nHCBMOyAapHWX MexaHM3Mdx, OH 

CHa6*eH 6/ioKaMM, a B03AyxopacnpeAe/iMTe/ib 

BWflO/lHeH CeKUMOHHbIM C nOABOAOM KdSKAOA 

cexuMM k pa6oMC« xaMepe xa)*cAbro nMCBMoy- 
AapHoro MexaHMSMa. npw stom oamm M3 6jio- 
kob HenoABMKHO p33MemeH a ueMTpa/ibMOfl 
M3CTM B03AyxopacnpeAeiiMTe^ji. a APyrwe yc- 

T3HOB/ieMU B CeKIJMflX C BO3M0iWHOCTblO HCpe- 

MemeHM» m xaxcAuA M3 hmx CBH3aH c 
HenOABMKMUM 6/iokom nocpeACTBOM OeCKO- 
HeMHOft tm6koA Tsm, npmeM xa)KAa« ceicuM* 
B03AyxopacnpeAe/iMTe/i5i WMeeT noAnpyxw- 

HCHHUrt K/iandH, KOTOPWA CBA33H C 6/IOKOM. 
yCT3H08Jt6HHblM B 3TOfl CeKt4MM. 
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(54) BOREHOLE REAMER 

(57) The invention relates to the mining 
industry and can be used in pneumatic 
hammer mechanisms for reaming 
boreholes. The aim of the invention is to 
improve the stability of operation of 
pneumatic hammer 



mechanisms by automatic redistribution 
of the air flow. The reamer includes a 
body, a pilot guide, a set of pneumatic 
hammers mounted in the body, and an air 
flow distributor with stationary pulleys 7 
and movable pulleys 21, encircled by 
endless flexible linkage 22. The body 
consists of feeder sections in each of 
which there are inlet 1 1 and outlet 12 
chambers and a throttling device, 
consisting of bushing 13 and spring- 
controlled valve 14 with openings 15. 
The valve is attached to rod 16, on which 
springs 17 and 18 and nut 19 are 
mounted. When the rhythmic operation 
of the pneumatic hammers is disrupted, 
automatic equalization of the air feed to 
each pneumatic hammer occurs because 
of the presence of flexible linkage 22. 3 
drawings. 
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The invention relates to the mining industry and can be used in pneumatic hammer 
mechanisms designed for reaming boreholes. 

The aim of the invention is to improve the reliability of operation of the reamer by 
automatic redistribution of the air flow to the pneumatic hammer mechanisms. 

Fig. 1 shows a general view of the borehole reamer; Fig. 2 shows the A— A section in 
Fig 1; Fig. 3 shows the B— B section in Fig. 2. 

The borehole reamer includes body 1, pilot guide 2, a set of pneumatic hammers 3 that 
are regularly disposed in the body and that have working chambers 4 and pistons 5, an air 
flow distributor 6 with stationary 
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pulleys 7 and feeder sections 8, 9, 10. In each section, there are inlet 11 and outlet 12 
chambers and a throttling device, consisting of bushing 13 and spring-controlled valve 14 with 
openings 15. The valve is attached to rod 16, on which springs 17 and 18 and nut 19 are 
mounted. The ends of the sections are closed by caps 20. At the ends of rods 16 are mounted 
movable pulleys 21, which are connected to stationary pulleys 7 by means of endless flexible 

linkage 22. 

The borehole reamer operates as follows. 

The reamer is placed on the bottom of the borehole, rotation is initiated and 
compressed air is supplied to air flow distributor 6. 
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Compressed air from inlet chamber 11 of each feeder section 9, 8, 10 enters outlet 
chamber 12 through openings 15 of spring-controlled valve 14 and the gap between the latter 
and bushing 13, and then respectively enters working chamber 4 of each pneumatic hammer in 
set 3, resulting in reciprocal motion of piston 5, under the action of which reaming of the rock 
occurs. 

During rhythmic operation of pneumatic hammers 3, the gap between spring- 
controlled valve 14 and bushing 13 of the throttling device is the same for each feeder section 
8, 9, 10 and consequently, an equal quantity of compressed air at the same pressure is 
supplied to working chamber 4 of each pneumatic hammer 3. 

If the rhythm of operation of pneumatic hammers 3 is disrupted due to possible 
deformations of piston 5, a change in temperature conditions for pneumatic hammers 3, or 
other factors, then the gap between spring-controlled valve 14 and bushing 13 changes in 
proportion to the resistance of the air consumer. If, for example, the resistance to compressed 
air consumption by the pneumatic hammer 3 connected with feeder section 8 increased, then 
the air flow at that point would decrease and the pressure in outlet chamber 12 would 
increase, while the compressed air flow and the air velocity would instantaneously increase in 
outlet chambers 12 of sections 9 and 10, which would result in displacement of valves 14 
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in the direction of chamber 12 in feeder sections 9 and 10, reducing the gap between spring- 
controlled valves 14 and bushings 13 of the aforementioned sections. With the help of endless 
flexible linkage 22 bending around stationary pulleys 7 and movable pulleys 21, valve 14 is 
displaced toward an increase in the gap in feeder section 8, which automatically restores 
rhythmic operation of all pneumatic hammers 3. 

Claim 

A borehole reamer, including pneumatic hammer mechanisms disposed in the body and 
an air flow distributor, the cavity of which communicates with the working chambers of the 
pneumatic hammer mechanisms, distinguished by the fact that, with the aim of improving 
reliability of reamer operation by automatic redistribution of air flow in the pneumatic hammer 
mechanisms, it is equipped with pulleys, and the air flow distributor is implemented in sections 
with feed of each section to the working chamber of each pneumatic hammer mechanism, 
where one of the pulleys is disposed in a stationary manner in the central portion of the air 
flow distributor, and the others are placed in the sections so that they can move, and each of 
them is connected with the stationary pulley by means of an endless flexible linkage, where 
each section of the air flow distributor has a spring-controlled valve that is connected with the 
pulley mounted in that section. 



[figure under columns 3 and 4] 



[see Russian original for figure] 



Fig. 1 
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A— A 
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Fig. 2 



[see Russian original for figure] 
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Fig. 3 
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